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(57) Abstract 

A needleless injector device (20) includes an integral unit (24) that is dimensioned and arranged to be grasped in the 
hand of a user, loaded with a selected dosage, and held proximate the skin in order to inject the selected dosage in a high 
pressure jet sufficient to pass the selected dosage through the skin for injection purposes, the unit having a barrel portion 
(25), a gas storage portion (26), and an intermediate portion (27). A trigger (39) operates a release mechanism to release 
compressed gas from a storeage compartment (31) to act upon a piston (33) and drive a plunger (35) that ejects the selected 
dosage of medication through an aperture (30) in the discharge end of the barrel portion, the piston face being larger than 
the plunger face to increase pressure. A dose dispenser combines with the injection device in a system adapted for use with 
an insulin or otner conventional vial (57) and the dose dispenser may include a vial adapter (21) or the combination of a 
vial coupler and a transporter/loader device (22) designed to pierce the self-sealing Ud on the vial and to facilitate more 
precise dosage transfers. 
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nisposable Needlele ss Injection System 

Background of the Invention 

Technical Field This invention relates generally to 
5 hypodermic injection devices, and more particularly to 

needleless injection devices that avoid piercing the skin 
by utilizing a high pressure jet to pass the medication 
or other substance through the skin. 

Background Tnforrnation Needleless injection devices 
10 reduce the relative risk and discomfort of puncturing; the 
epidermis with a .hypodermic needle. In addition, they 
are more easily used by persons of limited skill. Thus, 
their use has become of increasing interest, particularly 
by such users as those having frequent insulin 
15 injections. 

One existing needleless injection device is 
described in United States Patent No. 4,680,027 to 
Parsons et al. It employs a disposable syringe that is 
filled by the user with a selected amount of medication. 
20 Then a separate power supply mechanism is attached to the. 
instrument and triggered to drive a plunger against the 
medication. This produces a high pressure jet for 
injection purposes. 

Although effective in many respects, the separate 
•25 power supply mechanism reduces the portability and 

convenience of the Parsons device. Consequently, it is 
desirable to have a needleless injection system that 
overcomes this concern. 



WO 89/08469 



PCT/US89/01019 



-2- 



xo 



IS 



20 



25 



United states Patent No. 4,596,556 describes a 
hypodermic injection apparatus having a spring-loaded 
firing mechanism that operates to release C0 2 froa a 
capsule. This propels the capsule and a plunger toward a 
discharge aperture to discharge medication through the 
aperture. However, in being self-cocking, reloadable, 
and reuseable the device is somewhat complicated. 

Un ^ ed st **« ^tent No. 3,688,765 describes another 
device that is" intended for portable use. However, it 
uses a syringe in the form of a prefilled, sealed ampul 
that precludes, dosage selection at the time of use. i„ 
addition, the detachable syringe, disposable CO, unit, 
and re-usable pressurizing unit represent three separate 
components with which the user must contend. 
Conseguently, it is desirable to have an injection system 
that overcomes these concerns also. 

in this regard, it is desirable to have a 
pre-sterilized, disposable device for single injection 
use that has its own power source while being small and 
light enough for the user to carry along during the day. 
The device should be such that the user can fill it witt 
a selected dosage conveniently and accurately fron 
fisting medication vials, and it should be conveniently 
and safely operated without the need to code a spring as 
the source of power. 

summary of the t™,^,^ 

This invention solves the problems outlined above 
with a disposable, single-shot, needleless injection 
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device that can be loaded with a selected dosage. In 
addition, a dose dispenser is provided to relieve the 
user of the need to manipulate a hypodermic needie in 
order to pierce the self-sealing lid of a vial each time 
5 medication is to be withdrawn. The dose dispenser 

attaches permanently to the vial to provide needleless 
access, and it combines with the injection device in a 
system that greatly facilitates the self-administration 
of medication. 

10 The dose dispenser may include the combination of a 

transporter/loader and a vial coupler device. The 
transporter/ laoder device serves as a container in which 
to transport a quantity of medication and as a loading 
device for loading a selected dosage into the injector 

15 device, while the vial coupler device serves ^to couple 

the transporter/ loader device to the vial. Alternately, 
the dose dispenser may take the form of a single vial 
adapter device. In either case, once the dose dispenser 
is attached to the vial, there is no exposed needle to 

20 worry about. 

in the case of the vial coupler, for example, the 
user attaches the. vial coupler to the vial by piercing 
the self -sealing lid with a needle on the vial coupler. 
The vial coupler includes a connector arrangement for 

25 needleless coupling to' the transporter/ loader device so 
that when it is desired to withdraw a quantity of 
medication from the vial, the user screws the 
transporter/loader device onto the vial coupler without 
having to manipulate a needle, transfers one or more 
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doses to the transporter/loader, and then detaches the 
transporter/loader from the vial coupler, carrying it 
along with one or more injectors, until needed. 

Then, when it is time for an injection; the user 
transfers a selected dosage from the transporter/loader 
to one of the injectors, positions the discharge end of 
the xnjector barrel adjacent the skin, and actuates a 
trigger to fire it. Compressed co 2 stored in a rearward 
compartment powers the pre-sterilized injector to eject 
the selected dosage in a high pressure jet through an 
aperture in the discharge end of the injector barrel. 
This injects the medication. 

With the injection completed, the injector is 
discarded while the transporter/loader device is retain 
15 for further use. Use of the vial adapter device is 

somewhat similar, but it has no transportable section. 
Instead, it is just a single unit that remains attached 
to the vial, operation of a valve arrangement enables 
withdrawal of medication from the vial in one valve 
position and loading into the ejector device in another 
valve position. 

Composed of a thermoplastic material, the injector 
may include a graduated scale on the barrel that 
facilitates precise dosage transfer and a safety lock on 
the trigger that inhibits accidental discharge. Thus, 
the injector is a lightweight, portable, disposable, and • 
self-contained device that combines with the via! coupler 
and the transporter (or the single unit vial adapter) to 
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provide a very functional, convenient to use, and safe 
system for the self -administration of medication. 

Generally, a needleless injection device constructed 
according to the invention includes a unit that is 
5 dimensioned and arranged to be grasped in the hand of a 
user. It includes a barrel portion, a gas storage 
portion, and an intermediate portion that extends between 
the two. 

According to a major aspect of the invention, this 

10 unit is integrally formed to carry its own power source. 
In other words, it is a single-shot unit that can be 
conveniently loaded with a selected dosage through an 
aperture in the discharge end of the barrel portion, be 
used, and then be discarded. This disposable arrangement 

15 greatly simplifies the structure and mechanism employed! 

According to another aspect, a compressed gas acts 
upon a piston face that is larger than a plunger face 
that acts' upon the selected dosage. This increases the 
pressure applied to the selected dosage in order to 

20 increase the pressure with which it is ejected from the 
barrel portion . 

Yet another aspect of the invention features a 
breakable' member such as a glass quill that extends 
through the gas storage portion, from a storage 

25 compartment to an expansion chamber. The breakable can 
be broken in order to release the gas into the expansion 
chamber and a trigger mechanism is provided for doing 
this. Thus, the injector device can be fired without 
first having to cock it: 
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of The . aboVe »en tl oned and other objects and features 
of this invention and the manner of attaining the will 
become apparent, and the invention itself will be best 
understood, by reference to the following description 
ta,« in conjunction with the accompanying illus^L 
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FIGURE 6 is an elevation view of the vial eouoUr 
device fully mounted on the vial; * 
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FIGURE 7 is an enlarged elevation view of the vial 
coupler and a portion of the vial with portions shown in 
cross section; 

FIGURE 8 is a cross sectional view taken on line 8-8 
5 of Fig. 7; 

FIGURE 9 is perspective view of a transporter/loader 
device constructed according to the invention; 

FIGURE 10 is an enlarged cross sectional view taken 
on line 10-10 of Fig. 9; 
10 FIGURE 11 is an enlarged cross sectional view of the 

transporter/ loader device taken on line 13-13 of Fig. 11 
showing antirotation aspects; 

FIGURE 12 is an elevation view with portions in 
cross section showing operation of the transporter/ loader 
15 device with the vial coupler device in withdrawing the - 
quantity of medication from the vial; 

FIGURE 13 is another elevation view with portions in 
cross section showing operation of the transporter/loader 
device in loading t the selected dosage the injector 
20 device; 

FIGURE 14 is a perspective view of a vial adapter 
device constructed according to the invention shown 
attached to the vial; 

FIGURE 15 is an enlarged cross sectional view taken 
25 on line 15-15 of Fig. .14; 

FIGURE 16 is an elevation view with portions in 
cross section showing operation of the vial adapter 
device in withdrawing the quantity of medication from the 
vial; and 
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FIGDRE 17 is another elevation view with portions in 
cross section showing operation of the vial adapter 
device in loading the selected dosage into the injector 
device. 

Description of +h<, r e ferred B Bbsaiffigafcg 

Referring now to the' drawings, there is shown an 
injector device 20 (Figs. 1-4), a vial coupler device 21 
and a transporter/loader device 22 that combine to 
function as a dose dispenser (Figs. 5-8 and Figs. 9 -l 3) 
and a vial adapter device 23 that functions as another ' 
form of dose dispenser (Figs. 14-17). ' 

. These components facilitate the self-administration 
of medication, especially the administration of 
medications such as insulin that may involve frequent 
xn D ections of precise dosages, and they are discussed 
according to the following outline: 
!• Injector Device 
II. Vial Coupler Device 
III. Transporter/Loader Device 
IV. Vial Adapter Device 

I* — In-ieerhor peyjgfi 
Generally, the device 20 includes an integral 

SfhandT " dinenSi ° ned «- to be grasped in 

the hand of a user, it is integral in the sense that it ' 
carries its own one-shot power source instead of being 
reloadable- and reuseable. As an idea of size, the unit 
24 may be about ten or eleven centimeters long and about 
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one and one-half centimeters across at its widest point. 
Of course, these dimensions are not critical. 

Preferably composed of an injected molded 
thermoplastic material, the unit 24 includes a barrel 
5 portion 25 , a gas storage portion 26, and an intermediate 
portion 27. The barrel portion extends from the 
intermediate portion 27 to a discharge end 28 of the 
barrel portion 25 and it defines a bore 29 (Figs, 2-4) 
that extends from the intermediate portion 27 to an 

10 orifice or aperture 30 in the discharge end 28. 

The gas storage portion 26 defines a gas storage 
compartment 31 in which is disposed a compressed gas such 
as C0 2 . This may be introduced during manufacture by 
suitable means, such as through an opening that is then 

15 sealed with a plug, and the compressed gas is used as an 
.energy source for injecting the selected dosage. from the 
bore 29 through the aperture 30. In other words, it 
released from the storage compartment 31 to propel the 
selected dosage out of the barrel portion 29. 

20 The intermediate portion 27 defines an expansion 

chamber or chamber 32 that is used for this purpose. 
Preferably, the chamber 32 is cylindrically shaped. . The 
intermediate portion 27 and the chamber 32 extend between 
the gas storage portion 26 and the barrel portion 25, and 

25 a piston 33 combines with a pushrod 34 to couple force 
from compressed gas entering the chamber 32 to a 
plunger 35 disposed within the bore 29, the piston 26 
having a size and shape conforming to the cross sectional 
size and shape of the chamber 32. 
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The invention includes gas release means for 
releasing the compressed gas from the compartment 31 so 
that the compressed gas can flow into the chamber 32 
This is accomplished in the illustrated device 20 with a 
breakable member in the form of a hollow glass quill 36 
that extends through the gas storage portion 26 as shown 
(Fig. 2) , from an open end 37 in the storage 
compartment 31 a closed end 38 in the chamber 32. it may 
be suitably bonded in this position. 

The gas release means so formed is actuated by 
breaking off the closed end 38 or the glass quill 36 
The invention includes trigger means for enabling a user 
to actuate the gas release means, and -this is 
accomplished in the device 20 with a trigger mechanism 

Srtwlf r " triggCr " attSChed tC the ^ermediate 
portion 27 for movement when depressed by the user, when 

depressed, a firing pin 40 presses against and breaks Z 
fragile glass quill to release the compressed gas into 
the chamber 32. The gas flows from the storage 
compartment 31 through the hollow interior of the glass 
quill 36. " 

But in order to operate the trigger the user must 
first position a safety ring 41 (Fig. i) in an off 
position. The safety ring 41 circumscribes the 
intermediate portion 27 as shown in Fig. X , and it is 
mounted for rotational movement so that a space 42 in the 
safety ring 41 can be moved into alignment with the 
trigger 39. This is the off position in which the 
trigger 39 can be depressed to fire the device 20, and it 
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is indicated by alignment of a ridge 43 on the safety 
ring 41 with an indicator 44 provided for this purpose. 
The ridge also enhances user engagement of the safety 
ring 41. 

5 Unless the safety ring 41 is in the off position, 

the trigger 39 is blocked from being depressed. The 
safety ring 41 is shown blocking the trigger 39 in 
Figs. 1 and 2, and in the off position in Figs. 3 and 4. 
Operationally, the user grasps the device 20 and 
10 removes any sterility cover that might be provided over 

the discharge end 28, such as a cap member (not shown) , 
that is arranged to be screwed onto a threaded end 
portion 45 of the barrel portion 25, for example. The 
threaded end portion 45 may employ a two-start thread 
15 that mates with threaded portions on the 

transporter/loader and vial adapter dose dispenser 
devices subsequently described. 

At this point- in the operation, the plunger 35 is 
disposed fully forward in the bore 29* in the position 
20 shown in Fig. 4. Using suitable dose dispenser means, 
such as one of the dose dispensers devices subsequently 
described, the user loads a selected dosage of medication 
through t'he aperture 30 into the bore 29. This may be 
done with by attachment to the threaded end portion 45 of 
25 the barrel portion 25 (Fig. 1) . 

As the selected dosage is loaded into the bore 29, 
it forces the plunger 35 away from the discharge end 28 
to a position such as that shown in Fig. 2. Preferably, 
at least a portion of the barrel portion 25 is 
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sufficiently transparent to enable a user to visually 
discern the position of the plunger 35 relative to a 
plurality of graduations 46 provided on the barrel 
portion 25. This enables the user to ascertain precisely 
how much medication has been loaded into the bore 29 so 
that the loading procedure can be stopped as soon as the 
selected dosage has been loaded. 

Fig. 2 shows a position the plunger 35 might 
occupied when loading has been completed, the stippling 
between the plunger 35 and the aperture 30 representing 
the selected dosage of medication that has .been loaded 
into the bore 29. 

At this point in the self-administration of the 
medication, the user turns the safety ring 41 to the off 
15 position. Next, the user places the discharge end 28 

proximate the user's skin at a point where the medication 
is to be injected and depresses the trigger 39 to fire 
the device 20. 

This results in the firing pim 40 breaking the glass 
20 quill 36 so that the compressed gas rushes through the 

quill 36 into the chamber 32 as shown in Fig. 3 . In tbia 
regard, little transverse pressure is required to break 
the glass quill 36 so that a few ounces of pressure may 
be all that is needed to depress the trigger 39 
25 sufficiently to fire the device 20. 

As the compressed gas rushes into the chamber 32, it 
acts against a piston face 47 of the piston 33 (Fig. 3) 
and this drives the piston toward the bore 29 with the 
result that the pushrod 34 contacts the plunger 35 and 
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drives it toward the aperture 30. This action causes a 
plunger face 48 of the plunger 3 5 to act against the 
medication and force it out of the aperture ,3 0 • in a- high 
pressure jet depicted by the arrpw extending outwardly 
5 from the aperture 30 in Fig. 3. . 

The plunger 35 may be composed of a rubber material, 
for example, and be configured conform to the bore cross 
section. Thus, medication does not flow past* the 
plunger 35 toward the piston 33. In addition, the 

10 plunger, face 48 is configured as shown to conform to the 
shape of the bore 29 at the aperture 30 so that no 
medication remains in the bore 29 after firing. 

According to one aspect of the invention, the 
piston face 47 has a larger surface, area than the plunger 

15 face 48. This surface area differential results in more 
pressure being applied to the medication than the 
compressed gas applies to the piston face 47. This 
pressure amplification may be utilized to achieve an 
injection pressure at the aperture 30 of about 

20 2,500-5,000 psi, for example, depending on the precise 
configuration employed, whereas the compressed gas might 
exhibit a pressure of about 840 psi at room temperature. 

As the piston 33 moves, toward the discharge end 30, 
gas ahead of the piston 33 (between the piston 33 and the 

25 barrel portion 25) vents through an opening 49 provided 
for this purpose (Fig. 3). Thus, the opening 49 serves 
as vent means disposed intermediate the piston 33 and the 
plunger 35 for enabling gas to escape from a region ahead 
of the piston 33. 
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After firing, the compressed gas discharges through 
a discharge port 50 provided around the firing pin 40 
(Fig. 4) . This nay be a hole through which the firing 
pin 40 extends. However, the discharge port 50 is sealed 
momentarily when the user operates the trigger 39. This 
delays the escape of the compressed gas from the 
chamber 32 until the piston 33 has been driven 
substantially all the way to the fully fired position 
shown in Pig. 4. 

The delay is accomplished by utilizing an O-ring 
seal 51 disposed in the position shown in Pigs. 2 and 4 
so that when the trigger 39 is depressed, the trigger 39 
presses against the seal 51 to seal the discharge 
port 50. The seal 51 may be composed of a know medical 
15 grade .elastomeric material for this purposes, when the 

trigger 39 is released, it disengages the seal 51 to open 
or unseal the discharged port 50 so that the compressed 
gas can escape.. 

Other means may be used for delaying the escape of 
compressed gas through the discharge port 50. For 
example, a tapered firing pin may be provided along with 
a discharge port having a mating taper so that the firing 
pin wedges into the discharge port momemtarily during 
firing. 
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IL — Vial coup ler Devie f 
The vial coupler device 21 is so named to reflect 
the function it performs, it provides needleless 
coupling of the transporter/loader device 22 that is 
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subsequently described to a conventional vial, such as a 
vial 57 in Figs. 5-8, so that the user does not have to 
manipulate a needle through a self-sealing lid of the 
vial 57 each time it is. desired to withdraw a quantity of 
5 medication from the vial 57. 

In other words, the vial coupler device 21 includes 
a needle for piercing the self-sealing lid, but coupling 
to the transporter/ loader device 22 is without a needle. 
Thus, the user does not have to manipulate a needle 

10 frequently, nor be exposed to a needle. 

Generally, the vial coupler device 21 includes a 
coupler member 55 and a collar member 56 arranged to lock 
the coupler member 55 on the vial 57. In this regard, 
the vial 57 has ah enlarged lower portion 58 , a narrower 

15 neck portion 59, and a lid portion 60 that is slightly 
enlarged in comparison to the neck portion 59. The lid 
portion 60 is covered with a self-sealing lid 61. The 
lid 61 is self -sealing in the conventional sense that it 
can be pierced by a cannula such as a hypodermic needle, 

20 and when the needle is removed, the resulting hole in the 
lid 61 closes by itself. 

As an idea of size, the vial 57 may be a 
conventional ten milliliter medication bottle containing 
insulin. The bottle may be about five centimeters high, 

25 for example, with the lower portion 58 about two and 
one-half centimeters in diameter, the neck portion 59 
about one centimeter in diameter, and the lid portion 60 
about one and one-half centimeters in diameter, these 
dimensions being commonly used by vial manufacturers, of 
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course, these dimensions are approximate and critical 
only to the extent that the vial coupler device must be 
dimensioned accordingly. 

The coupler member 55 extends from a closed end 62 
to an open end 63, and it defines a hollow interior 64 
that is dimensioned and arranged to receive the lid 
portion 60 of the vial 57 when the open end 63 is placed 
over the lid portion 60 of the vial 57. As this is done 
a cannula 65 pierces the self-sealing lid 61. 

Something like a hypodermic needle, the cannula 65 
has a first end portion 66 attached to the closed end 
portion 62 of the coupler member 55 and a second end 
portion 67 disposed toward" open end 63. The cannula 65 
is dimensioned and arranged to pierce the self-sealing 
lid 61 and provide a passage through which to convey 
medication to the first end portion 66 of the cannula 65. 
in this connection, the second end portion 67 is slightly 
recessed from the open end 63 to inhibit contact by and 
resultant injury .to the user. 

A threaded end portion 66 is provided on the coupler 
member 55 for use in coupling the cannula 65 to other 
components. For this purpose, it is suitably dimensioned 
and so that it can be attached to the transporter/loader 
device subsequently described. Thus, the threaded end 
portion 6B serves as means for enabling the 
transporter/loader device to be attached the coupler 
member 55 over the closed end 62 so that the 
transporter/loader device is in fluid communication with 
the cannula 65'. 
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According to another aspect of the invention, the 
locking collar 56 locks the coupler member 55 onto the 
vial 57. Preferably, this is done to inhibit removal and 
reuse of the coupler member 55. In other words, the 
5 coupler member 55 must be discarded with the vial 57 to 
prevent the contamination that might accompany reuse. 
This may be important in order to comply with applicable 
governmental regulations. 

Like the coupler member 55, the collar member 56 may 

10 be composed of an injection molded thermoplastic 

material, and it functions to lock the coupler member 55 
on the vial 57 by snapping onto the neck portion 59. For 
this purpose, the coupler member 55 includes a slotted 
portion 69 that defines two radially opposite slots 70 

15 (Pig- 5) through which the collar member 56 is placed. 

The slotted portion 69 is disposed between the 
closed end 62 and the open end 63 in a position such that 
the slots 70 align with the neck portion 59 of the 
vial 57. The collar member 56 defines an open ended 

20 channel 71 that is dimensioned and arranged to receive 

the neck portion 59 when the collar member 56 is inserted 
through the slots 70. 

Resiliently deformable opposite side portions 72 
and 73 of the collar member 56 (Fig. 8) spread apart 

25 slightly as the neck portion 59 is forced into the 
channel 71. Then, they recover to retain the neck 
portion 59 at an enlarged central portion 74 of the 
channel 71. 
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Thus, the vial coupler device 21 can be attached to 
the vial. 57 by placing the coupler member 55 over the lid 
portion 60 and inserting the locking collar member 56 
through the slots 70 to engage the neck portion 59 of the 
vial 57. mien this is done, the cannula 65 pierces the 
self-sealing lid 61 to establish fluid communications 
between the first end 66 of the cannula 55 and the 
interior of the vial 57. 

XXX- Tran SPO rtPr/T^^ fly 

The transporter/loader device 22 is so named to 
reflect the dual function it serves, it serves as a 
transportable container in which to carry medication 
apart from the vial 57, and as a loading device for 
needleless loading of the selected dosage into the 
injector device 20.' 

Generally, the transporter/loader device 22 includes 
an elongated member 80 having attached forward and 
rearward portions. 81 and 82 that are attached together 
With bridge members 83 and 84 to provide a space in which 
a thumbwheel 85 is. disposed (Fig. 9). 

The forward portion 81 extends between forward and 
rearward ends 81A and 81B of the forward portion 81 and 
•the rearward portion 82 extends forward and rearward 
ends 82A and 82B of the rearward portion 82 (Fig. io) . 

The body member 80 defines a bore 86 extending along 
a bore axis 87 from a forward end portion 86A of the 
bore 86 that is disposed toward the forward end 81A of 
the forward portion 81, to a rearward end portion 86B of 
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the bore 86 that is disposed toward the rearward end 82B 
of the rearward portion, 82. 

The device 22 includes means " for attaching the 
forward and rearward portions 81 and 82 together so that 
5 there is a space 88 between the rearward end 8 IB of the 
forward portion 81. and the forward end 82A of the 
rearward portion 82 (Fig. 10) . The bridge members .83 
and 84 serve this function, and they may be attached 
together with the forward and rearward portions 81 and 82 

10 in an integral unit composed of an injection molded 
thermoplastic material. 

The thumbwheel 85 may also be composed of an 
injection molded thermoplastic material, and it is 
disposed in the space 88 between the forward and rearward 

15 portions 81 and 82 where it functions as a component that 
the user can turn in order to move a threaded shaft or 
plunger 90 disposed within the bore 86 (Fig. 10) . 

The plunger 90 is may be composed of a thermoplastic 
material and it extends through a threaded hole 90A in 

20 the thumbwheel 85 to a plunger face 91 (Fig. 10) . The 
forward portion 86A of the bore 8 6 narrows to a 
passage 92, and the plunger face 91 conforms to the shape 
of this forward portion. 

The passage 92 extends to a threaded end portion or 

25 connector portion 93 having an interior thread 94 that 
mates with the threaded portion 68 of the vial adapter 
device 21 and the threaded portion 45 of the injector 
device 20. This arrangement provides- means for attaching 
the forward portion 81 of the elongated member 80 first 
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to the vial coupler device 21 and then to the injector 
device 20, while a nedical grade elastomeric O-ring 
seal 95 provides sealing engagement with the devices 20 
and 21 when the device 22 is screwed on to them. 

Attachment to the vial coupler device 21 places the 
bore 86 in the elongated member 80 in fluid communication 
with the cannula 67 to enable withdrawal of the quantity 
of medication. Attachment to the injector device 20 
places the bore 86 in the elongated member 80 in fluid 
communication with the bore 29 in the barrel portion 25 
to enable loading of the ejector device 20. 

A rail 96 (Figs. 10 and 11, extending along at least 

lZ°Tr °L on * of forward md rearward « 

and 82 (in this case the rearward portion 82) mates with 
a channel 97 in the plunger 90 (Fig. H) to serve as 
means for preventing rotation of the plunger 90 with the 
thumbwheel 85. Of course, other suitable antirotation 
means may be employed, such as a plunger having one or 
more longitudinally extending flat surfaces that mate 
with the shape of a non-circular bore. 

A medical grade elastomeric O-ring seal 98 
circumscribes the plunger 90 near the plunger face 91. 
It provides a seal between the plunger 90 and the forward 
portion 81 that inhibits passage of medication past the 
Plunger face 91 toward the rearward portion 86B of the 
bore 86. 

Similar medical grade o-ring seals 101 and 102 
between the thumbwheel 85 and the forward and rearward 
portions 81 and 82 (Fig. i 0 ) provide sealing engagement 



WO 89/08469 



PCT/US89/01019 



that inhibits passage of contaminants into the bore 86, 
They function as sealing means for maintaining a seal 
between the thumbwheel 85 and each of the forward and 
rearward portions 81 and 82. The seal 101 circumscribes 
5 the plunger 90 between the thumbwheel 85 and the rearward 
end 8 IB of the forward portion 81 for this purpose, and 
the seal 102 circumscribes the plunger 90 between the 
thumbwheel 85 and the forward end 82A of the rearward 
portion 82. 

10 According to one aspect of the invention, the 

device 22 includes turns counting means for producing a 
human sensible signal as the thumbwheel member 85 is 
rotated for purposes of enabling a visually impaired user 
to determine the amount of medication being dispensed. 

15 This is accomplished in the illustrated device 22 with a 
protruding member 103 on the elongated member 80 that 
extends into indentations at spaced apart locations 
around the periphery of the thumbwheel 85, such as the 
indentation 104 in Fig. 10. 

20 Four equally spaced-apart indentations 104 on the 

thumbwheel 85 result in an audible sound being produced 
each ninety degrees as the thumbwheel 85 is rotated. A 
slight vibration that can be discerned by the sense of 
touch is also thereby produced. Thus, the user can count 

25 the occurrences of these sounds or vibrations to keep 
track of the amount of medication dispensed. 

To further this purpose, the bore 8 6 in the 
elongated member 80 and the plunger 90 are dimensioned 
and arranged to enable a user to dispense 0.01 milliliter 
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ot medication from the bore 86 when the thumbwheel 85 is 
S^L" nety degreeS - iS ^ V ° 1Ume ° f ° ne unit of 

Operationally, the vial coupler device 21 is 

5 attached to the vial 27 a ^ +.\,«_ ^. 

viaj - 27 * and then the connector 

portion 68 of the vial coupler device 21 as illustrated 

so* SI; 2' T " ^ With ^ PlUnger 90 Portioned 
so that the plunger face 91 is fully advanced toward the 

10 passage 92. In other words, there is substantially no 

STtiTTT- **• plunger face 91 and pa8sa * e » « 

that the device 22 is substantially empty. 
. Then, -the user rotates the thumbwheel 85 to move the 

Plunger 90 toward; the rearward end portion 86B of the 
bore 86. This produces a pressure differential or 
suction that withdraws medication from the vial 57 

Tel'LTe TT* " °* *** V±al ^ice 21 into 

the bore 86 of the transporter/loader device 22. 

As this is done, it is possible for a visually 

wi^drawf J! ^ deSired gUantity of «4i«««m is 

withdrawn from the vial 57 into the device 22. 

t^e»T f tT ly ' ** 90 inClUdes a left hand 

thread. Thus, rotating the thumbwheel 85 in a 

25 r^rr^ direction as ind±cated * •» a — "3 

in Fig 12 results m the plunger 90 moving toward the 
rearward end portion 86B of the bore 86 as indicated by 

fromT ; ^ additi ° n ' medicati - »ay be withdrawn 
from the vial 57 by raising the vial 57 relative to the 
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device 22 instead of retaining the vial 57 lowered in the 
position that is shown in Fig. 12 for illustrative 
convenience. 

With the desired quantity of medication withdrawn 
5 from the vial 57, disposed in the bore 86 between the 
plunger face 91 and the passage 92, the device 22 is 
detached or unscrewed from the vial coupler device 21 and 
transporter by the user until it is time for an 
injection. Then, the user grasps the injector device 20, 

10 removes any sterility cover, and screws the connector 

portion 93 of the transporter/loader device 22 onto the 
threaded portion 45 of the injector device 20 as 
. illustrated in Fig, 13. 

With the transporter/loader device 22 screwed onto 

15 the injector device 20, the user rotates the 

thumbwheel 85 clockwise as indicated by an arrow 107 in 
Fig. 13. This results in the plunger 90 moving toward 
the injector device 20 as indicated by an arrow 108. The 
plunger face 91 forces the selected dosage through the 

20 passage 92 into injector device 20, while the visually 

impaired user may, at this point, count the turns of the 
thumbwheel 85 until the selected dosage is loaded into 
the injector device 20. 

Next, the user verifies that the correct dosage is 

25 within the injector device 20 by viewing the plunger 35 
in the injector device 20 relative to the graduations 46 
on the barrel portion 25 as discussed previously with 
reference to Figs. 1-4. Then, the user unscrews the 
transporter/loader device 22 from the injector device 20 
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and stores the transporter/loader device. 22 for later 
reuse (the bore 86 may hold up to three doses of insulin 

iniecte7L e) ' ***** 2 ° ±S «»» * 

xn 3 ected the selected dosage, and then the device 20 is 

discarded. 

EL, vial ftdantpr Sgyjgg 
The vial adapter device 23 combines features of the 
vial coupler device 21 with features of the 
transporter/loader device 22 in a single unit and it is 
so named to reflect the function it performs, it 
dxrectly interfaces the injector device 20 to the 
vial 57. 

15 a nee^V 6 * 113 ^ ^ ^ deViC ° 23 

15 a needle for piercing the self-sealing lid of the 

vial 57. With the illustrated injector device 20, this 
also means that the threaded portion 45 of the injector 
devxce 20 can be connected to the vial adapter device", 
thereby providing needleless coupling to the injector 
20 devxce 20. with the vial adapter device 23 

simultaneously attached in this way to both the injector 
devxce 20 and the vial 57, a valve arrangement is 

TZTiT SWitCh h6tWeen thaa in ° rder to «• as 

a dose dxspenser for loading the injector device 20 
25 dxrectly from the vial 57. 

the JL alr !! dy diSCUSSed ' the eouplw device 21 and 

the transporter/loader device 22 combine to serve as a 
dose dxspenser also. From the above descriptions of the 
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devices 21 and 22, the structure and operation of the 
vial adapter device 23 becomes more apparent. 

Generally, the vial adapter device 23 includes a 
vial adapter body member 120 that is similar in some 
5 respects to the elongated member 80 of the device 22. It 
includes attached forward and rearward portions 121 
and 122 that are attached together with bridge 
members 123 and 124 to provide a space in which a 
thumbwheel 125 is disposed (Fig. 14). 

10 The forward portion 121 includes a vial coupler 

portion 126 apd a coupler collar 127 for attaching the 
forward portion 121 to the vial 57 (Fig. 14). These are 
similar in many respects to the coupler member 55 and * 
collar member 56 of the vial coupler device 21 (Fig. 5) 

15 so that they are not described in detail. 

The forward portion 121 also includes an injector 
connector portion 128 (Fig. 14) for attaching the forward 
portion 121 to the threaded portion 45 of the injector 
device 20 (Fig. 1) , and this is similar in many respects 

20 to the connector portion, 93 of the transporter/ loader 
device 22 (Fig. 10) so that it is not described in 
detail. 

An actuator member or knob 129 (Fig. 14) operates a 
valve arrangement subsequently discussed to switch the 
25 vial adapter device 23 between the two. With the vial 
coupler portion 126 attached to the vial 57 and the 
injector connector portion 128 attached to the threaded 
portion 45 of the injector device 20, the user operates 
the knob 129 to a first knob position as illustrated in 
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Pig. 14. in this regard, the knob may be shaped as 
xllustrated to indicate the position it is in w "h the 
tooh in the first position, the user withdraws the 
a ^ ity h ° ^"ation from the vial 57 into the vial 

seieid ^rCrtsrr ioads the 

Further structural details are shown in Fig ls 

The body member 120 defines a bore 130 *h«*. «. 
similar but shorter than ♦•>, * * 18 

saorter than the bore 86 of the device 29 

sr^r^K — - ™ - - - 

The device 23 includes means for attaching the 

^TSerTi rearWard POrti ° nS 121 - " 2 t-i^- 

- L Srward a po S rtT «* 
n» forward portion 121 and the forward end 122A of 
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forward and rearward portions 121 and 122 in an integral 
unit composed of an injection molded thermoplastic 
material. 

The thumbwheel 125 may also; be composed of an 
5 injection molded thermoplastic material, and it is 
disposed in the space 131 between the forward and 
rearward portions 121 and 122 where it functions as a 
component that .the user can turn in order to move a 
threaded shaft or plunger 132 disposed within the 

10 bore 130 (Fig. 15) . 

The plunger 132 is may be composed of a 
thermoplastic material and it extends through a threaded 
hole 133 in the thumbwheel 125 to a plunger face 134 that 
faces a valve element 135 disposed within the forward 

15 portion 13 OA of the bore 130. The valve element 135 

conforms to the shape of the bore 130 and is attached to 
the knob 129 so that movement of the knob 129 rotates the 
valve element 135 within the bore 130. 

The valve element 135 defines a passage 13 6 

20 extending between first and second ends 137 and 138 of 

the passage 136. The first end 137 faces axially toward 
the plunger face 134 and the second end 138 faces 
radially/ the shape of the plunger face 134 conforming to 
the first end 137. 

25 When the knob 129 is turned to the first knob 

position, the valve element 135 rotates to the first 
valve position in which the second end 13 8 of the 
passage 13 6 faces a cannula i39 that functions as a first 
port for providing fluid communications with the vial 57. 
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in the first valve position, the second end 138 faces' the 
first port so that the cannula 139 and the bore 130 are 
in fluid communications. This is the state shown in 
Pig. 15. 

When the knob i 29 is turned to the second ^ 
position the valve element 135 rotates to a second valve 
position in which the second end 138 faces a passace III 
that functions as a second port for providin/ftuiT 
communications with the injector device 20. £ ^ 
second valve position, the second end 138 faces the 
second port so that passage 140 and the bore 130 are in 
fluid communications. 

The cannula 139 is similar to the cannula 67 of the 
device 21 to enable it to pierce the self-sealing lid o* 
the vial 57 and provide a passage through whtch to 
withdrawn the guantity of medication into from the 
vial 57 into the bore 130. The passage 140 is similar to 
the passage 92 of the device 22, and the injector 
connector portion 128 may have suitable means such as an 
o-ring seal to facilitate coupling to the threaded 
portion 45 of the injector device 20, similar to the 
0-«ng seal- 95 of the device 22. 

a rair^^el 1011 ;-' 116 ^ <taWe * " 

a rail 141 extending along at least a portion of one of 

the forward and rearward portions 121 and 122 (in this 

Tirj*™^ POrti ° n 122) ttat * ates a channel 

xn the plunger 132 that is similar to the channel 97 in 

aTmeaTr " °' ^ ^ *** ™^nt serves 

as means for preventing rotation of the plunger 132 witT 
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the thumbwheel 125 like the antirotation means of the 
device 22. 

A medical grade elastomeric O-ring seal 142 
circumscribes the plunger 132 near the plunger face 134. 
5 It provides a seal between the plunger 132. and the 

forward portion 121 that inhibits passage of medication 
past the plunger face 134 toward the rearward 
portion 130B of the bore 130. 

Similar medical grade O-ring seals 143 and 144 

10 between the thumbwheel 125 and the forward and rearward 
portions 121 and 122 provide sealing engagement that 
inhibits passage of contaminants into the bore 130. They 
function as sealing means for maintaining a seal between 
the thumbwheel 125 and each of the forward and rearward 

15 portions 121 and 122. The seal 143 circumscribes the 

plunger 132 between' the thumbwheel 125 and the rearward 
end 12 IB of the forward portion 121 for this purpose r and 
the seal 144 circumscribes the plunger 132 between the 
thumbwheel 125 and the forward end 12 2A of the rearward 

20 portion 122. 

According to one aspect of the invention, the 
device 23 includes turns counting means for producing a 
human sensible signal as the thumbwheel member 125 is 
rotated for purposes of enabling a user to determine the 

25 amount of medication being dispensed. This is 

accomplished in the illustrated device 23 with a 
protruding member 145 on the body member 120 that extends 
into indentations at spaced apart . locations around the 
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periphery of the thumbwheel 125 , such as the 
indentation 146 in Fig. 15,. 

Four -equally spaced- apart indentations 146 on the 
thumbwheel 125 result in an audible sound being produced 
5 each ninety degrees as the thumbwheel 125 is rotated. A 
slight vibration that can be discerned by the sense of 
touch is also thereby produced. Thus, much like 
operation of the transporter/loader device 22, the user 
. can count the occurrences of these sounds or vibrations 
10 to keep track of the amount of medication dispensed. 

Also like the device 22, the bore 130. in the body 
member 120 and the plunger 132 are dimensioned and 
arranged to enable a user to dispense 0.01 milliliter of 
medication from the bore 130 when the thumbwheel 125 is 
15 turned degrees, this volume representing one unit of 

insulin. As previously described, this combines with the 
turns counting means to assist a visually impaired user. 

Operationally, the vial coupler portion 126 of the 
vial adapter device 23 is placed atop the vial 57 and 
20 secured with the coupler collar 126, much like the way 

the vial coupler device 21 is attached. This places the 
cannula 139 in fluid communication with the vial 57 so 
that the 'quantity of medication can be withdrawn. 
Preferably, the device 23 is left mounted this way and 
25 discarded with the vial 57 when the vial is empty. 

In order to withdraw the quantity of medication into 
the vial adapter device 23, the plunger 132 is first 
positioned so that there is substantially no space 
between the plunger face 134 and. the valve element 135. 
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Then, with the vial 57 raised in relationship to the vial 
adapter device 23 and the knob 129 in the first knob 
position as shown in Fig. 16, the' user rotates the 
thumbwheel 125 counterclockwise as indicated by an 
5 arrow 151 in Fig. 16. With the valve element 135 in the 
first valve position, the bore 130 is in fluid 
communication with the cannula 139 and thereby with the 
vial 57 so that operation of the thumbwheel 125 in the 
direction of the arrow 151 withdraws the quantity of 

10 medication from the vial 57 through the cannula 139 into 
the bore. 130 w 

In order to load the selected dosage into the . 
injector device 20, the user attaches .the injector 
connector portion 128 to the threaded portion 45 of the 

15 device 20 as shown in Fig. 17. Then, the user rotates 
the- knob 129 as indicated by an arrow 152 to the second 
knob position. This rotates the valve element 135 to the 
second valve position so that the second end 138 of the 
passage 136 is aligned with the passage 140. This in 

20 turn places the bore 130 of the vial adapter device 23 in 
fluid communication with the passage 136 and thereby with 
the injector device 20. 

Then the user rotates the thumbwheel 125 in a 
clockwise direction as indicated by an arrow 153 in 

25 Fig. 17. This forces the selected dosage out of the 
bore 130 and through the passages 136 and 140 into the 
injector device 20. The user views the relationship of 
the plunger 35 to the graduations 4 6 to verify the 
dosage, or, in the case of a visually impaired user, the 
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user nay count the turns of the thumbwheel 125 as 
described in connection with operation of the 
transporter/loader device 22. Then the user detaches the 
vial adapter device 23 from the injector device 20 and 
utilizes the injector device 20 as described above. 

Thus, the invention provides a needleless injector 
system that greatly facilitates the self-administration 
of medication. The injector is a lightweight, portable, 
disposable, and self-contained device that combines with 
the vial coupler and the transporter (or the single unit 
vxal adapter, to do this in a very " functional , convenient 
to use, and safe system. 

Although an exemplary embodiment of the invention 
has been shown and described, many changes, 
modifications, and substitutions may be made by one 
having ordinary skill in the art without necessarily 
departing from the spirit and scope of the invention. 
What is claimed is: 
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1. A method of administering a medication, comprising: 
providing at least one needleless injector device 
5 having a barrel portion, a gas storage portion, and an 

intermediate portion extending between the barrel portion 
and the gas storage portion; 

providing dose dispenser means for needleless 
loading of the injector device with medication withdrawn 
10 from a vial having a self -sealing lid; 

attaching the dose dispenser means to the vial; 
withdrawing a quantity of medication from the vial 
into the dose dispenser means; 

coupling the dose dispenser means to the injector 
15 device; 

loading a selected dosage from the dose dispenser 
means into the barrel portion of the injector device 
through* an aperture in the barrel portion; 

detaching the dose dispenser means from the injector 
20 device; and 

operating the loaded injector device to eject the 
selected dosage from the injector device and thereby pass 
the selected dosage through the skin. 

25 2. A method as recited in Claim 1, wherein the step of 
providing dose dispenser means includes: 

providing dose dispenser means that includes 
transporter/loader means for transporting and loading the 
medication and vial coupler means for needleless coupling 
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of the transporter/loader means to the vial for purposes 
of withdrawing a quantity of medication from the vial 
into the transporter/loader means; 

3.. A method as recited in Claim 2, wherein the step of 
withdrawing the medication includes: 

• attaching the vial coupler means to the vial; 
attaching the transporter/loader means to the vial 
coupler means; and 

operating the transporter/loader means to withdraw 
the quantity of medication from the vial. 

4. A method as recited in Claim 3, wherein the step of 
loading the selected dosage into the injector device 
15 includes: 

attaching the transporter/loader means to the 
injector device; and 

operating the transporter/loader .means to load the 
selected dosage into the injector device. 

5.. A method as recited in Claim l, wherein the step of 
providing dose dispenser means includes: 

providing dose dispenser means in the form of vial 
adapter means that includes injector attachment means for 
needleless coupling of the vial adapter means to the 
injector device, vial attachment means for coupling the 
vial adapter means to the vial, and a valve arrangement 
that xs adjustable between a first valve position 
enabling withdrawal of the quantity of the medication 
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from the vial into the vial adapter means and a second 
valve position enabling loading of the selected dosage 
from the vial adapter means into the injector device. 

5 6. A method as recited in Claim 5, wherein the step of 
withdrawing the medication includes: 

attaching the vial adapter means to the vial; 
adjusting the valve arrangement to the first valve 
position; and 

10 operating the vial adapter means to withdraw the 

quantity of medication from the vial into the vial 
adapter means. 

7.. A method as recited in Claim 6, wherein the step of 
15 loading the selected dosage into the injector device 
includes: 

. attaching the vial adapter means to the injector 
device; 

adjusting the valve arrangement to the second valve 
20 position; and 

operating the vial adapter means to load the 
selected dosage into the injector device. 

8. A needleless injection system, comprising: 
25 at least one needleless injector device that is 

dimensioned and arranged as an integral unit to. be 
grasped in the hand of a user, the device having a barrel 
portion, a gas storage portion, and an intermediate 
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.portion extending between the barrel portion and the gas 
storage portion; 

dose dispenser means for loading the injector device 
with medication withdrawn from a vial having a self- 
sealing lid. 

9. A system as. recited' in Claim 8, wherein the dose 
dispenser means includes: 

transporter/loader means for transporting and 
loading the medication; and 

vial coupler means for coupling the 
transporter/loader means to the vial for purposes of 
withdrawing a quantity of medication from the vial into 
the transporter/loader means. 

10. A system- as recited in claim 8, wherein the dose 
dispenser means includes: 

«««, ad8Pter n6anS f ° r l0adin? the in 3*<=t°r device 

with medication, withdrawn from a vial having a 
self -sealing lid; 

the vial adapter means including injector attachment 
means for attaching the vial adapter means to the 
xn D ector device, vial attachment means for attaching the 
vial adapter means to the vial, and a valve arrangement 
that is adjustable between a first valve position 
enabling withdrawal of the quantity of the medication 
from the vial into the vial adapter means and a second 
valve position enabling loading of the selected dosage 
from the vial adapter means into the injector device 
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11. A injector device, comprising: 

an integral unit dimensioned and arranged to be 
grasped in the hand of a user, the unit having a barrel 
portion, a gas storage portion, and an intermediate 
5 portion extending between the barrel portion and the gas 
storage portion; 

the barrel portion extending from the intermediate 
portion to a discharge end of the barrel portion, the 
barrel portion defining a bore in which to load a 
10 selected dosage of a medication to be injected, and the 
bore extending along a bore axis from the intermediate 
portion to an aperture in the discharge end of the barrel 
portion; 

the gas storage portion defining a storage 
15 compartment in which is disposed a compressed gas to be 

used as an energy source for ejecting the selected dosage 
out of the bore through the aperture; and 

the intermediate portion defining a chamber for 
receiving the compressed gas from the storage 
20 compartment, which chamber extends from the gas storage 
portion to the barrel portion; 

the unit including gas release means for releasing 
the compressed gas from the storage compartment so that 
the compressed gas flows into the chamber and trigger 
25 means for enabling a user to actuate the gas release 
means; and 

the intermediate portion further including piston 
means disposed within the chamber for responding to the 
compressed gas in order to eject the selected dosage of 
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medication from the barrel portion through the aperture 
an a hagh pressure jet sufficient to pass the seXeoted 
dosage through the skin of the user. 

5 12. A device as recited in Claim n, wherein: 

the barrel portion is transparent to enable the user 
to visual discern the selected dosage within the bore. 

13 A device as recited in Claim 12, wherein the barrel 
10 portion includes: 

a plurality of graduations disposed on the barrel 
portion .to function as means for providing a visually 
discernible indication of the -amount of medication within 
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" rtl A dSVi ! e aS refcited in Claiffl 12 ' serein the barrel 
portion includes: 

an end portion extending to the discharge end; and 
. coupling means for enabling a user to couple a dose 
dispenser device to the end portion for purposes of 
loading the selected dosage into the bore through the 
aperture in the discharge end. 

15. A device as recited in Claim 12, wherein the piston 
means includes: ^ 

a piston having a piston face, which piston is 
disposed within the chamber so that the compressed gas 
exerts force against the piston face when the compressed 



WO 89/08469 



PCT/L'S89/01019 



-39- 



gas flows into the chamber in order to drive the piston 
generally toward the barrel portion; and 

a plunger having a plunger face, which plunger is 
disposed within the bore of the barrel portion so that 
5 the plunger is driven generally toward the discharge end 
of the. barrel portion to apply force against the selected 
dosage in order to eject the selected dosage from the 
bore through the aperture when the piston is driven 
toward the barrel portion by the compressed gas; 
10 the piston face having a surface area greater than ■ 

the plunger, face in order to increase the pressure 
applied to the selected dosage by the plunger face beyond 
the pressure that the compressed gas exerts against the 
piston face. 

15 

16. A device as recited in Claim 15, wherein the 
intermediate portion includes: 

vent means disposed intermediate the piston and the 
plunger for enabling gas to escape from a region ahead of 
20 the piston when the piston is driven by the compressed 
gas toward the barrel portion. 

17. A device as recited in Claim 11, wherein the 
compressed gas includes: 

25 carbon dioxide. 
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18. A device as recited in Claim a, wherein the gas 
release means includes: 

a breakable member extending- through the gas storage 
portion from the storage compartment toward the chamber. 

19. A device as recited in Claim 18, wherein the 
breakable member includes: 

a glass quill. 



10 20. 



20. A device as recited in claim 18, wherein the trigger 
means includes: "rigger 

a trigger member attached to the unit; and 
means for enabling a user to break the breakable 
member by operating the trigger member in order to 
thereby release the compressed gas from the storage 
compartment. 

21. A device as recited in Claim 20, wherein the trigger 
means includes: digger 

safety means for disabling operation of the trigger. 

22. A device as recited in Claim 21, wherein 
intermediate portion includes: 

«. * 1S ^ ar5e POrt means £ °* defining a discharge pert 
through which the compressed gas can escape from the 
chamber and for sealing the discharge port momentarily 
when the user operates the trigger member in order to 
delay the escape of the compressed gas from the chamber 
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until the piston has been driven substantially all the 
way toward the barrel portion. 

^> 

23. A injector device, comprising: 

5 a unit having a barrel portion, a gas storage 

portion,' and an intermediate portion extending between 
the barrel portion and the gas storage portion; 

the gas storage portion defining a storage 
compartment in which is disposed a compressed gas to be 
10 used as an energy source for ejecting a selected dosage 
of medication out of the barrel portion; and 

the intermediate portion defining a chamber for 
receiving the compressed gas from the storage 
compartment ; 

15 the unit including gas release means for releasing 

the compressed gas from the storage compartment so that 
.the compressed gas flows into the chamber and trigger 
means for enabling a user to actuate the gas release 
means, the gas release means including a breakable member 

20 extending through the gas storage portion from the 
storage compartment toward the chamber. 

24. A dose dispenser device for loading an injector 
device with medication withdrawn from a vial having, a 

25 self -sealing lid, comprising: 

transporter/loader means for transporting and 
loading the medication; and 

vial coupler means for coupling the 
transporter/loader means to the vial for purposes of 
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withdrawing a quantity of judication from the vial into 
the transporter/loader means; 

the vial coupler means including cannula means for 
piercing the self-sealing lid of the vial; and 

the transporter/loader means including means for 
attaching the transporter/loader means to the vial 
coupler means in order to withdraw the quantity of the 
medication from the vial and for attaching the 
transporter/loader means to the injector device for 
purposes of loading the selected dosage through the 
aperture into the injector device. 

25. A device as recited in Claim 24, wherein the vial 
coupler means includes: 

a coupler member dimensioned and arranged to be 
Placed over the self sealing lid, which coupler member 
has a hollow interior extending between a closed end of 
the coupler member and an open end of the coupler member 
the open end of which coupler member is dimensioned and 
arranged to fit over a lid portion of the vial so that 
the lid portion of the vial extends into the hollow- 
interior of the coupler member; ' 

a cannula having a first end portion and a second 
end portion, the first end portion of which is attached 
to the closed end of the coupler member so that the 
cannula extends within the hollow interior of the body 
member toward the open end in a position to pierce the 
self-sealing lid of the vial when the .body member is 
Placed over the lid portion of the vial; and 
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means for attaching the transporter/ loader means to 
the coupler member so that the transporter/loader means 
is in fluid communication with the cannula. 

5 26. A device as recited in Claim 25, further comprising: 
means for locking the coupler member on the vial, 

27. A device as recited in Claim 26, wherein the means 
for locking the coupler member includes: 

10 a slotted portion of the coupler member that is 

disposed between the closed end and the open end of the" 
coupler member in a position such that the slotted 
portion aligns with a neck portion of the vial when the 
coupler member is placed over the lid portion of the 

15 vial, the slotted portion defining a pair of slots in the 
coupler member that' are disposed opposite each other; and 

a collar member dimensioned and arranged to be 
placed through the slots and past the neck of the vial in 
order to engage the lid portion of the vial and thereby 

20. inhibit removal of the coupler member. 

28. A dose dispenser device as recited in Claim 24, 
wherein the transporter/ loader means includes: 

an elongated member having attached forward and 
25 rearward portions, the forward portion extending between 
forward and rearward ends of the forward portion and the 
rearward portion extending between forward and rearward 
ends of the rearward portion; 
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alonaTh ^ * a bo " lending 

along a bore axis from a forward end portion of the b J 

apposed toward the forward end of .the forward portion to 

rearward end of the rearward portion; 

»eans for attaching the forward and rearward 

rearward 8 "T^ " ^ ^ iS & SPaCe betWe « «» 
rearward end of the forward portion and the forward end 
of the rearward portion; 

a thumbwheel member disposed in the space between 

having a threaded hole axially aligned with the bore 

« threaded shaft disposed within the bore to 
^7 a PlUn ^' **• beaded shaft extending 
within the bore through the threaded hole in the 
thumbwheel member to' enable movement of the threaded 
shaft axially b y rotation of the thumbwheel; and 

eloJTr f ° r ^ tachin * the portion of the 

elongated member first to the vial coupler means so that 
the bore in the elongated member is in fluid 
oomm^ioation wi th the cannula means to enable withdrawal 
of the quantity of medication and then to the injector 
dev ce so that the bore in the elongated member £T 
fluid communication with the bore in the barrel person 
to enable loading of the injector device. ' ^ . 
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29. A device as recited in Claim 28, further comprising: 

means for preventing the threaded shaft from 
rotating with the thumbwheel member. 

5 30. A device as recited in Claim 28, further comprising: 
sealing means for maintaining a seal between the 
thumbwheel member and each of the forward and rearward 
portions of the elongated member in order to inhibit 
passage of contaminants into the bore in the elongated 
10 member. 

31. A device as recited in Claim 28, further comprising: 
turn counting means- for producing a human sensible 

signal as the thumbwheel member is rotated for purposes 
of enabling a user to determine the amount of medication 
being dispensed. 

32. A device as recited in Claim 28, wherein the means 
for attaching includes: 

a threaded end portion of the elongated member that 
mares with a threaded portion on the vial coupler device 
and with a threaded portion on the injector device. 

33. A device as recited in Claim 28, wherein: 
the bore in the elongated member and the threaded 

shaft are dimensioned and arranged to -enable a user to 
dispense 0.01 milliliter of medication from the bore by 
turning the thumbwheel approximately ninety degrees. 
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34. A vial adapter device for loading an injector device 
with medication withdrawn" from a vial having a 
self-sealing lid, comprising: 

a vial adapter body member; 

injector attachment means for attaching the vial 
adapter body member to the injector device; 

via * attachment means for attaching the vial adapter 
body member to the vial; and 

a valve arrangement that is adjustable between a 
first valve position enabling withdrawal of the quantity 
of the medication from the vial into the vial ada^er 
body member and a second valve position enabling loading 
of the selected dosage from the vial adapter body member 
into the injector device. 

35. A device as reteited in Claim .34, wherein the vial 
adapter body member includes: 

attached forward and rearward portions, the forward 
portion extending, between forward and rearward ends of 
the forward portion and the rearward portion extending 
between forward and rearward ends of the rearward 
portion; 

the adapter body member defining a bore extending 
along a bore axis between a forward end portion of the 
bore disposed toward the forward end of the forward 
portion and a rearward end portion the bore disposed 
toward the rearward end of the rearward portion; 

means for attaching the forward and rearward 
portions together so that there is a space between the 
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rearward end of. the forward portion and the forward end 
of the rearward portion; 

a thumbwheel member disposed' in the space between 
the forward and rearward portions, the thumbwheel member 
5 having a threaded hole axially aligned wi,th the bore 
axis; and 

a threaded shaft disposed within the bore to 
function as a plunger, the threaded shaft extending 
within the bore through the threaded hole in the 
10 thumbwheel member to enable movement of the threaded 

shaft axially by rotation of the thumbwheel for purposes 
of withdrawing the quantity of medication from the vial 
and loading the selected dosage into the injector device. 

15 36. A device as recited in claim 35, further comprising: 
means for preventing the threaded shaft from 
rotating with the thumbwheel member. 



20 



37 



A device as recited in Claim 35, further comprising: 
sealing means for maintaining a seal between the 
thumbwheel member and each of the forward and rearward 
portions of the adapter body member to inhibit passage of 
contaminants into the bore in the adapter body member. 

25 38. A device as recited in Claim 35, further comprising: 
turn counting means for producing a human sensible 
signal as the thumbwheel member is rotated for purposes 
of enabling a visually impaired user to determine the 
amount of medication being dispensed. 
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43. A device as recited in Claim 35, wherein the valve 
arrangement includes: 

a valve element disposed in the forward end portion 
of the bore in the adapter body member for rotation about 
the bore axis between the first and second valve 
positions ; 

the first valve position interconnecting the bore in 
the adapter body member in fluid communication with the 
vial attachment means; and 

the second valve position interconnecting the bore 
in the adapter body member in fluid communication with 
the injector, attachment means. 

44. A device as recited in Claim 35, wherein: 

the vial adapter body includes a first port for 
providing fluid communications with the vial and a second 
port for providing fluid communications with the injector 
device; and 

the valve arrangement includes a valve element 
disposed aovably within the bore, the valve element 
defining a passage extending between. a first end facing 
axially toward the plunger and a second end facing 
radially,' which valve element can be rotated between the 
first and second valve positions to align the second end 
with the first port in the first valve position and with 
the second port in the second valve position. 
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